With the proliferation of occupational health and safety management systems (OHSMS) in the 1990s, an assessment instrument was developed at the University of Michigan to measure a wide range of OHSMSs. Due to the range of systems it was designed to measure, the instrument is referred to as a universal assessment instrument (UAI). Initial evaluation of the instrument's first four sections is reported here. This study shows that the UAI's initiation measurement criteria and measurement scales could make distinctions between the OHS management systems at three test sites. This was particularly evident in the case in an organization in which a standards-based OHSMS was not implemented. In this case the UAI's two measurement scales could distinguish between areas that were being developed (development scale) and areas that were in conformance with the measurement criteria (conformance scale). The score totals were consistent with the qualitative assessment using case study methods during field pilot testing; with the exception of Section 2.0, Employee Participation, in which scoring at one test site was not consistent with case study findings. It is suggested that the variables/measures presented in the UAI's OHSMS initiation organizing category may contain performance measures that may serve as key leading indicators of overall OHS performance. O ccupational health and safety (OHS) performance measurement continues to be an area of interest and importance to OHS professionals and their organizations. With the proliferation of OHS management systems (OHSMS) in the late 1990s, and the consequent need to understand the effectiveness of these models and systems, an assessment instrument was developed at the University of Michigan to measure a wide range of OHSMSs. Due to the range of management systems that the instrument covers, it is referred to as a universal assessment instrument (UAI). The UAI was developed to assist OHS professionals and their organizations in making determinations of OHS effectiveness, to measure OHSMS effectiveness, and in identifying OHS performance variables and measurements that are unique to the organization.
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This article presents the findings from pilot tests of the UAI organizing category titled OHSMS Initiation, which contains four UAI sections: (1) 
OHSMS INITIATION

O
HSMS Initiation refers to the act of defining the necessary elements and conditions essential to OHSMS formulation, implementation, and evaluation. These necessary elements include strong management commitment, allocation of sufficient resources, and robust employee participation. This UAI organizing category contains four UAI sections. Collectively these sections contain 17 OHSMS principles and 75 measurement criteria. From a systems perspective, (1, 2) these four sections are identified as the necessary inputs for an effective OHSMS.
Management Commitment and Resources
UAI Section 1.0 addresses management commitment and resource-related issues. Management commitment to OHS may be operationally defined in a number of ways. Allocation of sufficient resources for the proper functioning of an OHS program or management system has been identified in the input models as a key variable for measuring management commitment. Other variables, some of which are found in this section's OHSMS principles, are the establishment of organizational structures whereby managers and employees are supported in their OHS duties and the designation of a management representative who is responsible for overseeing the proper functioning of the OHSMS.
The importance of strong management commitment is reflected in the Occupational Safety and Health Administration's (OSHA) Voluntary Protection Programs (VPP); the British Standards Institute's (BSI) BS 8800; the American Industrial Hygiene Association's (AIHA) OHSMS; and the International Organization for Standardization's (ISO) 14001 (Table I ). In fact, some OHS professionals assert that management commitment is the sine qua non of an OHSMS. The same may be said about employee participation (Section 2.0). Therefore, these two input variables must be present for the development of a robust OHSMS.
Based on the intradependent nature of the input models, many clauses address more than one OHSMS variable. In these cases the clauses were cross-referenced to other UAI sections. For example, as reflected in Table I , the VPP has seven clauses that directly relate to UAI Section 1.0. Three additional clauses also relate to this section, but are primary to other UAI sections. Therefore, there is a total of 10 clauses in the VPP that relate to UAI Section 1.0 and thus must be considered when using the UAI to make VPP-related determinations of effectiveness. These 10 clauses, as well as the 24 clauses from the other input models, influenced the development of this section's OHSMS principles and measurement criteria.
This UAI section contains five OHSMS principles: COMMIT01. Senior management shall demonstrate their commitment to eliminating occupational injury and illness by fulfilling the OHSMS principles contained herein.
COMMIT02
. Senior management shall demonstrate their commitment to eliminating occupational injury and illness through the allocation of sufficient resources so that the OHSMS can function as planned and OHS goals and objectives can be met.
COMMIT03. Senior management shall demonstrate their commitment to eliminating occupational injury and illness through the establishment of organizational structures that support the OHS policy, goals, and objectives.
COMMIT04. The organization shall designate a management representative who will oversee the OHSMS and ensure its proper functioning.
COMMIT05. Senior management shall encourage and support employees in fulfilling OHS goals and objectives.
Regulatory Compliance and System Conformance
UAI Section 1.1 addresses regulatory compliance and system conformance issues. Many governmental regulations and nongovernmental standards impose requirements on OHS management and therefore can affect the way an OHSMS is formulated, implemented, and evaluated. Organizations need to understand the governmental regulations and nongovernmental standards that impact them. Striving for compliance or conformance with regulations and standards should be a top priority of the organization.
It is not the intent in this section's OHSMS principles to identify for the organization the applicable regulations and standards. Rather, the purpose is to ensure that the organization has a system to identify, document, and implement applicable governmental and nongovernmental requirements. Table II shows the number of input model clauses associated with this section's principles and measurement criteria.
This UAI section contains two OHSMS principles: REG01. The organization shall demonstrate a commitment to be in compliance with governmental OHS regulations and in conformance with applicable nongovernmental standards and corporate policies.
REG02. The organization shall have access to current and applicable OHS governmental regulations, nongovernmental standards, and corporate policies.
Accountability, Responsibility, and Authority
UAI Section 1.2 addresses the manner in which the organization defines the roles of personnel who are involved in OHS management, and the employees, supervisors, and managers who are affected by it. Crucial to role definition is the manner in which OHS and OHSMS accountability, responsibility, and authority are defined, supported, and enforced by senior management.
Potential discrimination against personnel who have OHSMS management responsibilities is prevented. Repeated and/or willful violations of occupational health and safety procedures should be subject to reprimand. Table III shows the number of input model clauses associated with this section's principles and measurement criteria.
This UAI section contains four OHSMS principles: ACCOUNT01. The organization shall have defined roles for personnel responsible for OHSMS formulation, implementation, and evaluation-and for personnel accountable for OHSMS performance.
ACCOUNT02. Senior management shall ensure that appropriate authority has been delegated to personnel who have OHSMS responsibilities and are accountable for OHSMS performance.
ACCOUNT03. The organization shall define roles and responsibilities that line personnel, technicians, support staff, and so forth have in the OHSMS.
ACCOUNT04. The organization shall establish a mechanism to document and reprimand personnel (e.g., managers, supervisors, and employees) who willfully and/or repeatedly disregard OHS-related policies and procedures.
Employee Participation
UAI Section 2.0 addresses issues related to employee participation in OHS management, which in OHS management may be operationally defined in a number of ways. The key issue is that employees have input into OHS considerations, and that the input is meaningful, valued, and can affect policies and practices. Other important variables, some of which are found in this section's OHSMS principles, include employee participation in OHSMS formulation, implementation, and evaluation activities.
Many OHS professionals have identified employee participation in OHS management as the variable most essential to successful OHS management and illness/injury reduction. (3) Employee participation and management commitment (Section 1.0) are identified as two input variables that must be present in a robust and effective OHSMS. Table IV shows the number of input model clauses associated with this section's principles and measurement criteria.
This UAI section contains six OHSMS principles: EMPLOY01. The organization shall have a system to ensure that there is employee participation in OHSMS formulation, implementation, and evaluation activities.
EMPLOY02.
EMPLOY03. Employees shall have easy access to OHSMS documents and records.
EMPLOY04. In organizations where collective bargaining units are present, their input and participation in the OHSMS shall be encouraged and valued.
EMPLOY05. Except where prohibited by law or collective bargaining agreements, the organization shall facilitate the formation of a health and safety committee comprised of employees from different levels in the organization.
EMPLOY06. The organization shall ensure that the health and safety committee is a viable route for the expression of employee concerns and input into OHS issues.
METHODS
M
ethods, site selection criteria, and characteristics are presented in detail in the preceding articles of this series. (4, 5) The goals of the pilot test were to: (1) evaluate the ability of the UAI's OHSMS principles and measurement criteria to address and measure OHSMSs that were implemented at the test sites; (2) evaluate and further develop the UAI's OHSMS scoring system; (3) observe how the test sites defined and managed OHS; (4) use these key findings to begin the construction of a comprehensive OHSMS theory; and (5) make modifications to the UAI as necessary based on pilot test findings.
RESULTS AND ANALYSIS
Management Commitment and Resources (COMMIT)
Each test site had a written OHSMS policy statement either in the form of an OHS policy statement or an environmental health and safety (EHS) policy statement. The policy statements for Organizations A and B each clearly identified the organization's management and allocation of resources for the OHSMS. This is consistent with the fact that these two sites were both ISO 14001 registered. Organization C's OHSMS policy statement was not explicit in this area. Finally, Organization A's and B's posted policy statements were signed by their respective CEOs; Organization C's was not signed. For Organization C, even though posted copies were not signed, the master file copy was. Organization A's corporate environmental, occupational health, and safety policy stated that ''compliance with this policy requires top management leadership, and recognition by all managers that outstanding EHS performance is one of our corporate priorities.'' (6) In the case of Organization B, its Environmental Health and Safety Policy statement identifies eight operating principles that are essential to its EHS program. Principal 3 relating to resources states: ''We will ensure adequate resources to provide coordinated and effective environmental, health, and safety programs through awareness, training and continuous evaluation.'' (6) UAI Analysis-Section 1.0 This UAI section contains five OHSMS principles and 22 measurement criteria (Table V) . It was found that all of the principles were relevant to the three test sites. Each test site had operationally Based on this, this criterion along with the other seven that were not directly relevant to the test sites will be examined further in future UAI evaluation efforts.
As described in the previous paper, (4) two measurement scales were developed to measure the UAI's principles. The total available points for this UAI section was 15.
On the nonnumeric evaluation scale, Organization C obtained 3 A's, 0 B's, and 0 C's for this section. This indicates that many, but not all, measurement criteria were in conformance in the three principles that received the nonnumeric ratings.
1.1, Regulatory Compliance (REG)
Organization A's and Organization B's policy statements were explicit in their commitment to regulatory compliance. (6) Organization C's policy statement, although it did discuss the importance of EHS regulations to its operations, and the changing nature of these regulations, it did not include a statement regarding the organization's commitment to such compliance.
(6) Organization A's policy stated: Compliance with Regulations: We will develop, manufacture, and distribute our products so as to consistently comply with applicable EHS regulations. We will support the development of scientifically based and risk-management-based EHS laws and regulations. Organization B's policy states: ''We will commit to meeting or exceeding governmental regulations and complying with internal environmental, health, and safety management standards.'' (6) UAI Analysis-Section 1.1
This UAI section contains two OHSMS principles and 10 measurement criteria (Table VI) . It was found that principle REG01 and its measurement criteria did not perform well in the pilot tests. The fact that this principle addresses two issues, regulatory compliance and system conformance, proved to be problematic. It was found that two principles are needed here to better distinguish between these two issues. Nevertheless, it was found that all (10/ 10) of the measurement criteria were relevant to the test sites.
Based on the pilot test findings, this OHSMS principle will be modified by creating two principles to address governmental and nongovernmental compliance issues independently.
For evaluation of this section's OHSMS principles, the total of available points was 6.
1.2, Accountability, Responsibility, and Authority (ACCOUNT)
Organization A's policy statement addressed the need to establish accountability and responsibility in its EMS/OHSMS. Organization B's policy statement was not explicit in this area. However, the organization's commitment can be inferred from its policy statement. Organization C's policy statement, although it did discuss the importance of such role definition, did not include a statement regarding commitment in this area. Several EHS/OHSMS roles are defined, however. (6) Beyond the management level, examples were found at all test sites in specific procedures when the accountability and responsibility of line supervisors and personnel were addressed.
UAI Analysis-Section 1.2
This UAI section contains four OHSMS principles and 16 measurement criteria (Table VII) . It was found that the principles were relevant to all three test sites. All test sites had operationally defined the principles in a similar manner, with slight variations. Verification of the principles was difficult because the test sites defined the OHS variables and measurements associated with this UAI section throughout various OHS and non-OHS policies and procedures.
Sixty-nine percent (11/16) of the measurement criteria were relevant to the test sites. Several exceptions were noted for which criteria were not relevant. For example, ACCOUNT01. CRITERION.04 states: ''The procedures and job/position descriptions have been implemented.'' It was found that job/position descriptions were written at all test sites. The statement ''have been implemented'' does not appear to be relevant. Based on this, this criterion, along with the other four which were not directly relevant to the test sites, will be examined in future evaluation studies.
The total available points for this UAI section was 12.
On the nonnumeric evaluation scale, Organizations A and C received 1 and 2 A's, respectively, for this section. This indicates that many measurement criteria, but not all, were in conformance in these measurement criteria.
2.0, Employee Participation (EMPLOY)
Definition Each organization's policy statement addressed the role of employees. Organization A's policy stated: ''Active Involvement by All Employees: We will properly train our employees on relevant EHS topics and hold them responsible and accountable for complying with our policies, procedures, and standards. Working safely and in an environmentally responsible manner will be conditions of employment.'' (6) In relation to employee participation, Organization B's policy stated: ''We will ensure that employees will have the awareness, skills and knowledge to carry out this policy. We will provide workplaces free from recognized hazards and promote healthy lifestyles.'' (6) Organization C's policy stated: [Organization C] employees must be aware of the current policies and procedures, the impact these policies and procedures have on [Organization C] activities and operations, the individual responsibility each employee has to comply with these policies and procedures, and the personal liability one accepts when not complying with these policies and procedures. (6) UAI Analysis-Section 2.0
This UAI section contains six OHSMS principles and 26 measurement criteria (Table VIII . It was found that the principles were relevant to all three test sites, with the exception of EMPLOY04, which was not relevant to Organizations A or B, because they do not have collective bargaining units. With the remaining principles all test sites had operationally defined the principles in a similar manner, with slight variations.
Of the input models, OSHA's VPP is the strongest in the area of employee participation. In this area Organization C could pass an ISO 9001 (e.g., AIHA OHSMS) or 14001-based OHSMS registration audit. However, based on the employee-management dynamics present at the site, it is doubtful that an OSHA VPP onsite review team would grant Star status. This difference between the various input models in the area of employee participation is potentially significant.
Not including the six measurement criteria contained in EM-PLOY04, 85% (17/20) of the measurement criteria were relevant to all the test sites. Several exceptions were noted where criterion did not appear relevant. For example, EMPLOY02.CRITERION.05 states: ''Actions taken in response to employee concerns and input are communicated back to the employee.'' Formal feedback systems such as this were not observed at the test sites. Informal systems were present, but they varied between the sites. Based on this, this criterion, along with the other two that were not directly relevant to the test sites, will be examined further in future studies.
The totals of available points for this UAI section were 15 for Organizations A and B, and 18 for Organization C.
On the nonnumeric evaluation scale, all three organizations received A's for EMPLOY01. EMPLOY04 could not be applied to Organizations A and B because these sites did not have organized collective bargaining units. Finally, Organization A received an ''A'' for EMPLOY06.
DISCUSSION AND CONCLUSIONS
T
he results of the UAI pilot tests have shown that the UAI initiation measurement criteria and measurement scales are able to make distinctions among the three OHSMSs evaluated. This was particularly evident in the case of Organization C, where a standards-based OHSMS was not implemented. In this case the UAI's two measurement scales could distinguish between areas that were being developed (development scale) and areas that were in conformance with the measurement criteria (conformance scale).
A total of 48 points was available to describe initiation OHSMS principles for Organization A and B, and 51 for Organization C. These totals are presented in Table IX .
The score totals are consistent with the qualitative assessment performed using case study methods during field pilot testing, with the exception of Section 2.0, Employee Participation. In the case of Organization C, the score was higher than would be suggested by case study findings, because the measurement criteria did not appear to adequately measure breakdowns in the established employee participation structures. In the case of Organization B the Section 2.0 score is lower than those obtained in the other three UAI sections. This is because the employee participation structures were relatively new and not yet sustained.
Professor Kim Cameron, who is an expert in organizational measurement, has identified the issues that make organizational effectiveness determinations and measurement difficult to conduct. In relation to OHS management and effectiveness measurement, the UAI directly addresses the challenges presented by Cameron. (7) (8) The UAI offers a way to move from a conceptual level to an operational level at which effectiveness can be measured. Through the measurement criteria a measurement standard is presented. Because the OHSMS principles (conceptual level) are based on four sound OHSMS models, the UAI conceptual foundation is sound.
As indicated in this article, OHS and OHSMS effectiveness determinations are value-based and will change from organization to organization. Obviously, operational effectiveness is clearly measured as the extent to which worker health and safety is protected. Critics of OHSMSs (especially models that are based purely on ISO 9000) argue that without some baseline criteria, OHSMSs may not protect worker health.
The approach presented in the UAI directly addresses this concern. Much as QS-9000 (9) provides criteria for the automobile industry in relation to the generic ISO 9000 standard, (10, 11) the UAI presents measurement criteria (operational definitions) that can be used to ensure that OHSMS principles (conceptual level) adequately address the issues that are known to affect worker health and safety (operational level).
More work is needed to identify the leading OHS indicators that directly affect occupational illness, injury, and fatality incidence rates. It is suggested that the variables/measures presented in the UAI's OHSMS initiation organizing category may contain some of these key leading indicators.
